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(54) PART MOUNTING DEVICE 

(57)Abstract: 

PURPOSE: To enable a line sensor to fetch the image of a 
part even when the moving speed of a mounting head 
becomes higher. 

CONSTITUTION: A substrate carrying path 14 along which a 
substrate 13 is carried and a part supplying section 16 
provided with a plurality of tape feeders 19 are provided on 
the base 12 and a mounting head 21 which is freely moved 
by means of an X-Y robot 22, is provided above the section 
16. A line sensor 23 which detects the position of a part 15 
is provided between the path 14 and section 16 so that the 
sensor 23 can be moved in the Y-axis direction by means of 
a Y-axis moving unit 24. When the head 21 receives the 
part 1 5 from the section 1 6 and moves the part 1 5 to the 
substrate 13, the sensor 23 picks up the cut image of the 
parts 15 extended in the X-axis direction at a plurality of 
number of times while the sensor 23 is moved in the Y-axis 
direction. The positional deviation of the part 15 is detected 
based on the image data and the mounting work is 
performed by correcting the position of the part 15. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the component-mounting equipment which equips a substrate with components, such as 
electronic parts, automatically The wearing section to which said substrate is set, and the components 
feed zone which is located and prepared near this wearing section and supplies two or more kinds of 
components, The mounting head which moves to the account wearing activity section of back to front 
which was moved by the transport station free and acquired the components of said components feed 
zone, and performs wearing to said substrate of the component. The line sensor which captures the 
cutting image of the components which were prepared between said wearing sections and components 
feed zones, and acquire this mounting head during migration of said mounting head two or more times 
in the migration direction, An image-processing means to detect the location of said component from 
two or more image data which this line sensor incorporated. Component-mounting equipment 
characterized by constituting so that the image of said component may be captured providing a 
migration means to move said line sensor in the migration direction of said mounting head, and moving 
said line sensor in this direction at the time of migration of said mounting head. 
[Claim 2] In the component-mounting equipment which equips a substrate with components, such as 
electronic parts, automatically The wearing section to which said substrate is set, and the components 
feed zone which is located and prepared near this wearing section and supplies two or more kinds of 
components, The mounting head which moves to the account wearing activity section of back to front 
which was moved by the transport station free and acquired the components of said components feed 
zone, and performs wearing to said substrate of the component. The line sensor which captures the 
cutting image of the components which were prepared in this mounting head and acquire this mounting 
head. An image-processing means to detect the location of said component from the image data which 
this line sensor incorporated. Component-mounting equipment characterized by constituting so that the 
cutting image of said component may be captured two or more times, providing the migration means to 
which said line sensor is moved to said mounting head, and moving said line sensor to this moxmting 
head at the time of migration of said mounting head. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the component-mounting equipment which equips a 

substrate with components, such as electronic parts, automatically. 

[0002] 

[Description of the Prior Art] Drawing 4 and drawing 5 show the important section of conventional 
component-mounting equipment roughly. Here, on the base of component-mounting equipment, it 
extends in a longitudinal direction (X shaft orientations), the substrate conveyance way 1 is formed, and 
the substrate backup section in which a substrate 2 is suspended by the center section is prepared. 
Moreover, the components feed zone 4 which has two or more tape feeders 3 together with X shaft 
orientations is formed near the substrate conveyance way 1. Moreover, between said substrate backup 
sections and components feed zones 4, the image pick-up machines 5, such as a CCD camera, are 
formed. 

[0003] On the other hand, the mounting head 8 for adsorbing components 7 by the adsorption nozzle 6 
above the base, and conveying is formed. This mounting head 8 is moved to the X-axis and Y shaft 
orientations by the XY robot 9 fi-ee. In addition, said adsorption nozzle 6 is made pivotable while it 
moves up and down by the mounting head 8. 

[0004] Each above-mentioned device is controlled by the control unit which is not illustrated based on a 
mounting program etc., and now, the mounting head 8 acquires components 7 from the predetermined 
tape feeder 3 by adsorption, and repeats and does the activity which conveys even a substrate 2 and 
equips the predetermined point equipping [ components ] with this. The mounting head 8 stops in the 
upper part of said image pick-up machine 5 in the middle of this conveyance, and the adsorbed state of 
the components 7 of the adsorption nozzle 6 is photoed with the image pick-up vessel 5 here. And based 
on the image information, the amount of location gaps of X of a components adsorption location, Y, and 
the direction of theta (rotation) is detected, it has, location amendment at the time of components 
wearing to a substrate 2 is performed, and highly precise wearing is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the thing using the CCD camera as an image 
pick-up machine 5, the fault to which the time amount which conveyance of components 7 takes 
becomes long, as a result components wearing working hours become long for the incorporation of the 
image of components 7 in order to have to make the mounting head 8 (components 7) stop in the upper 
part of the image pick-up machine 5 arises like above-mentioned before. 

[0006] Then, as the above-mentioned image pick-up machine 5, by adopting a line sensor, as these 
people convey components 7 to Y shaft orientations, they capture the cutting image prolonged in X shaft 
orientations of components 7 two or more times by the fixed trigger, and are developing what detects the 
adsorption location of components 7 from the image data of these plurality. According to this, image 
incorporation can be performed without stopping components 7, and shortening of the conveyance time 
amount of components 7 can be attained. 
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[0007] However, he was tryin^Pmake it move in the condition of havin^^wed down to some extent 
in case the mounting head 8 was not able to be enough moved at high speed since a certain amount of 
[ even when a Hne sensor is used as an image pick-up machine 5 in this way, in order for a line sensor to 
perform required image incorporation ] time amount is needed, and it passed through the upper part of a 
line sensor. 

[0008] This invention was made in view of the above-mentioned situation, and the purpose is one of 
those which have the function of the components location detection which adopted the line sensor, and 
is to offer the component-mounting equipment which makes image incorporation in a line sensor 
possible, also where passing speed of a mounting head is enough made into a high speed. 
[0009] ^ 

[Means for Solving the Problem] The wearing section to which, as for the 1st component-mounting 
equipment of this invention, a substrate is set, The components feed zone which is located near this 
wearing section, is prepared and supplies two or more kinds of components, The mounting head which 
moves to the account wearing activity section of back to front which was moved by the transport station 
free and acquired the components of said components feed zone, and performs wearing to said substrate 
of the component. The line sraisor which captures the cutting image of the components which were 
prepared between said wearing sections and components feed zones, and acquire this mounting head 
during migration of said mounting head two or more times in the migration direction. While providing 
an image-processing means to detect the location of said component from two or more image data which 
this line sensor incorporated, and a migration means to move said line sensor in the migration direction 
of said mounting head It has the description at the place constituted so that the image of said component 
might be captured, moving said line sensor in this direction at the time of migration of said mounting 
head (invention of claim 1). 

[0010] Moreover, the wearing section to which, as for the 2nd component-mounting equipment of this 
invention, a substrate is set, The components feed zone which is located near this wearing section, is 
prepared and supplies two or more kinds of components, The mounting head which moves to the 
account wearing activity section of back to front which was moved by the transport station free and 
acquired the components of said components feed zone, and performs wearing to said substrate of the 
component. The line sensor which captures the cutting image of the components which were prepared in 
this mounting head and acquire this mounting head. While providing an image-processing means to 
detect the location of said component from the image data which this line sensor incorporated, and the 
migration means to which said line sensor is moved to said mounting head It has the description at the 
place constituted so that the cutting image of said component might be captured two or more times, 
moving said line sensor to this mounting head at the time of migration of said mounting head (invention 
of claim 2). 
[0011] 

[Function] In case according to the 1st component-mounting equipment of this invention a mounting 
head acquires the components of a components feed zone and is moved to the wearing section, the 
location of components comes to be detected from two or more image data which came to capture the 
cutting image of components two or more times in the migration direction while the line sensor was 
moved in this direction by the migration means, and the line sensor incorporated with the image- 
processing means. Since a line sensor is moved in components and this direction at this time, the passing 
speed of the components to a line sensor becomes slow relatively, and time amount to which 
components pass through the upper part of a line sensor can be substantially lengthened as compared 
with the case where the line sensor is being fixed. Therefore, even if it moves a mounting head at high 
speed, it becomes possible to perform required image incorporation. 

[0012] Moreover, according to the 2nd component-mounting equipment of this invention, since it is 
prepared in the mounting head side and moved to a mounting head by the migration means, a line sensor 
can perform required image incorporation, moving a line sensor at the rate of predetermined relatively 
regardless of the passing speed and the location of a mounting head to the components which the 
mounting head acquires. Therefore, even if it moves a mounting head at high speed, it becomes possible 
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to perform required image inc^^ration. 

[0013] 

[Example] Hereafter, the 1st example (it corresponds to claim 1) of this invention is explained with 
reference to drawing 1 and drawing 2 . Drawing 2 shows roughly the appearance configuration of the 
component-mounting equipment 1 1 concerning this example. First, this component-mounting equipment 
1 1 On the base 12 A substrate 13 The part-recognition equipment 18 grade later mentioned for detecting 
the adsorption location of the components feed zone 16 for supplying the substrate conveyance way 14 
for conveying, and electronic parts 15 (it illustrating only to drawing 1 ), the components wearing device 
17 in which wearing of the components 15 to said substrate 13 is performed, and said component 15 It 
had, and while being constituted, it has the control unit which consists of a microcomputer which 
controls each [ these ] device and which is not illustrated. 

[0014] Among these, the substrate conveyance way 14 has the band-conveyor style which is prolonged 
in the whole longitudinal direction (X shaft orientations), is prepared and does not illustrate a base 12 
top, and is constituted. A . substrate 13 is conveyed by this band-conveyor style fi-om the carrying-in 
location of the right end section of the substrate conveyance way 14 to the taking-out location of the left 
end section. And in the middle of this substrate conveyance way 14 (center), while a substrate 13 is 
suspended, the substrate backup section by which that base is supported from a lower part is prepared in 
the part. The components wearing activity over a substrate 13 is attained by this substrate backup 
section, therefore this substrate backup section functions as the wearing section. 
[0015] On the other hand, said components feed zone 16 is located and formed in the near side of said 
substrate conveyance way 14, equips attachment base 16a prolonged in a longitudinal direction (X shaft 
orientations) removable, two or more components feeders 19, for example, tape feeder, with which 
components classes differ, and is constituted. As everyone knows, this tape feeder 19 comes to hold the 
electronic parts 15 of many chip forms on a long picture tape, and supplies those one electronic parts 15 
at a time to the components supply location of a point (substrate conveyance way 14 side). 
[0016] And in the mounting head 21 which has the adsorption nozzle 20 at a tip, as shown also in 
drawdng 1 , said components wearing device 17 is constituted so that the upper part of the base 12 may 
be moved to the X-axis and Y shaft orientations free with the well-known XY robot 22. Moreover, while 
said mounting head 21 moves said adsorption nozzle 20 up and down, it is made possible to make a 
rotation variation rate carry out in the direction of theta (rotation) of it. Now, by the mounting head 21, 
the predetermined components 15 of the components feed zone 16 are acquired by adsorption of the 
adsorption nozzle 20, and the activity which conveys even the substrate 13 set on the substrate backup 
section, and equips the predetermined components stowed position of the substrate 13 with this is done 
repeatedly. 

[0017] Now, said part-recognition equipment 18 is described. As shown in drawing 1 , it is located 
between said substrate conveyance ways 14 and components feed zones 16, and crevice 12a prolonged 
in X shaft orientations is prepared in said base 12. In this crevice 12a, the photography means slack line 
sensor 23 for capturing the cutting image prolonged in X shaft orientations of the components 15 . with 
which the adsorption nozzle 20 is adsorbing during migration of said mounting head 21 is formed 
upward. The image data which this line sensor 23 incorporated is inputted into the image processing 
system which does not carry out image-processing means slack illustration, it has, and the location (X of 
components 15 to the location of the normal of the adsorption nozzle 20, Y, the amount of location gaps 
of the direction of theta) of components 15 is detected. 

[0018] Said line sensor 23 is formed in the migration means slack Y-axis mobile unit 24. This Y-axis 
mobile unit 24 makes the base 25 which makes a side-face concave screw a mobile 28 in said ball thread 
26, and is constituted while forming the servo motor 27 made to rotate the ball thread 26 and it over 
which it is built among both walls on either side by drawing 1 . Said line sensor 23 is attached in said 
mobile 28, and it has it, and it is moved in the direction (Y shaft orientations) in which a ball thread 26 
is prolonged by the drive of a servo motor 27. Moreover, although illustration is not carried out in detail, 
in this example, said Y-axis mobile unit 24 whole is moved to X shaft orientations free by X shaft- 
orientations migration device which consists of ball-thread 29 grade prepared in crevice 12a. 
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[0019] So that next operation ^l^anation may also describe and said con^^init In case said mounting 
head 21 acquires components 15 from the components feed zone 16 and it conveys towards a substrate 
13, said Y-axis mobile unit 24 and X shaft-orientations migration device are controlled. While making it 
located down the part through which is made to move said line sensor 23 to X shaft orientations, and the 
component 1 5 passes beforehand The image incorporation of multiple times is made to perform in the 
migration direction (Y shaft orientations) by the fixed trigger, making it move in these components 15 
and this direction (Y shaft orientations) at the time of conveyance of components 15. 
[0020] Furthermore, two or more image data which the hne sensor 23 incorporated is processed by the 
image processing system, and the amount of location gaps of X and Y to the location of the normal of 
the adsorption nozzle 20 of components 15, and the direction of theta is detected. A control unit does the 
components wearing activity over a substrate 13, amending the detected amount of location gaps. 
[0021] Next, an operation of the above-mentioned configuration is described. A control device does a 
components wearing activity which was mentioned above by the mounting head 21 to the substrate 13 
set to the substrate backup section while making carrying in of a substrate 13 and taking out perform 
based on the data of the mounting program and components adsorption location which were memorized 
beforehand, or a components stowed position, if the mounting head 21 (adsorption nozzle 20) adsorbs 
components 15 in the predetermined components supply location of the components feed zone 16 at this 
time ~ up to the predetermined components stowed position on a substrate 13 - for example, it moves 
linearly at high speed. 

[0022] And in the case of such conveyance of components 15, with the Y-axis mobile unit 24, a line 
sensor 23 comes to capture the cutting image prolonged in X shaft orientations of components 15 two or 
more times to fixed timing, while the lower part of the moving trucking of the adsorption nozzle 20 is 
moved at Y shaft orientations at a rate a little later than the passing speed of said mounting head 21. 
Two or more data of the cutting image prolonged with a line sensor 23 by this so that components 15 
may be crossed to X shaft orientations come to be obtained by Y shaft orientations at intervals of 
predetermined. 

[0023] In order for a line sensor 23 to perform required image incorporation at this time, there is a 
situation which cannot make the bearer rate of components 15 to a line sensor 23 not much high-speed. 
However, the time amount to which components 15 pass through the upper part of a line sensor 23 even 
if the bearer rate of the components [ as opposed to / since a line sensor 23 is moved in components 15 
and this direction as mentioned above / a line sensor 23 ] 15 becomes relatively and slow and it moves 
the mounting head 21 enough at high speed can become substantially and long, and it can carry out by a 
required image incorporating. 

[0024] The image data obtained by the line sensor 23 is processed by the image processing system, and 
the amount of location gaps of X and Y to the location of the normal of the adsorption nozzle 20 of 
components 15, and the direction of theta is detected. Wearing of the components 15 to a substrate 13 is 
performed, amending the detected amount of location gaps, with a highly precise components wearing 
activity is done. 

[0025] Thus, even if it moved the mounting head 21 at high speed unlike the conventional thing to 
which were trying to make it move where the mounting head 8 is slowed down when passing through 
the upper part of a hne sensor since according to this example it constituted, moving a line sensor 23 in 
this direction at the time of migration of the mounting head 21 so that the image of components 15 
might be captured, it became possible to perform required image incorporation. Consequently, the time 
amount which conveyance of components 15 takes can be shortened, as a result shortening of 
components wearing working hours can be attained. 

[0026] Moreover, since the line sensor 23 was especially considered as the configuration movable not 
only to Y shaft orientations but X shaft orientations by this example, you can move a line sensor 23 to X 
shaft orientations, and the moving trucking of components 15 can make it move beforehand caudad, the 
image incorporation by the line sensor 23 becomes possible, making moving trucking of the mounting 
head 21 into the shortest, and much more shortening of the conveyance time amount of components 15 
can be attained. 
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^^^2nd example (it corresponds to claim 



[0027] Next, drawing 3 shows iBe 2nd example (it corresponds to claim 2jm this invention. A different 
point from the component-mounting equipment 1 1 of the 1st example of the above has component- 
mounting equipment 31 concerning this example in the mounting head 32 at the place in which the line 
sensor 33 and the migration means slack migration device 34 were formed. 

[0028] Said migration device 34 makes a mobile 37 screw in said ball thread 36, and is constituted while 
forming the servo motor (not shown) made to rotate the ball thread 36 and it over which Y shaft 
orientations are built by extending among both the walls of the lower part at the base 35 which is 
attached in the mounting head 32 and extends in an outside lower part from the both-sides section of a 
longitudinal direction in drawing of this mounting head 32. And the lower part of the electronic parts 15 
to which it was attached upward in said mobile 37, with the adsorption nozzle 38 stuck is moved to said 
line sensor 33 at Y shaft orientations. In addition, in the time of adsorption of components 15 and 
wearing etc., although illustration is not carried out in detail, the migration device 34 is constituted so 
that it may evacuate from the lower part of the adsorption nozzle 38. 

[0029] In this example, in case the mounting head 32 acquires the components 15 of the components 
feed zone 16 and moves to a substrate 13 at high speed, it is constituted, moving a line sensor 33 to Y 
shaft orientations to this mounting head 32 (components 15) accordmg to the migration device 34 so that 
the cutting image prolonged in X shaft orientations of said component 15 may be captured two or more 
times. In this case, since it is prepared in the mounting head 32 side and moved to the mounting head 32, 
a line sensor 33 can perform required image incorporation regardless of the passing speed and the 
location of the mounting head 32, moving a line sensor 33 with a predetermined low speed relatively to 
components 15. 

[0030] Therefore, also in this example, like the 1st example of the above, even if it moves the mounting 
head 32 at high speed, the time amount which becomes possible [ performing required image 
incorporation by the line sensor 33 ], consequently conveyance of components 15 takes can be 
shortened, as a result shortening of components wearing working hours can be attained. 
[0031] In addition, in the 1st example of the above, although the line sensor 23 (Y-axis mobile unit 24) 
was constituted movable in X shaft orientations, the desired end can be attained that what is necessary is 
just to consider as the configuration for which a line sensor 23 is moved to Y shaft orientations at least, 
then moving trucking which passes along the upper part of the line sensor 23 in the mounting head 21 
side. Moreover, in the 2nd example of the above, although two or more cutting images prolonged in X 
shaft orientations of components 15 were captured moving a line sensor 33 to Y shaft orientations, it can 
also constitute, moving a line sensor to X shaft orientations so that two or more cutting images 
prolonged in Y shaft orientations of components 15 may be captured. 

[0032] In addition, within limits which do not deviate from a summary, it changes suitably that you may 
constitute so that it may set at a time to the wearing section what [ not only ] is not limited to the above- 
mentioned example, and may adopt not only a tape feeder but a stick feeder, and a tray as a components 
supply means, for example, conveys a substrate by the substrate conveyance way but one substrate etc., 
and this invention can carry out it. [ you ] 
[0033] 

[Effect of the Invention] While establishing a migration means to be in some which have the function of 
the components location detection which adopted the line sensor, and to move a line sensor in the 
migration direction of a mounting head according to the component-mounting equipment of claim 1 of 
this invention so that clearly [ in the above explanation ] Since it constituted moving a line sensor in this 
direction at the time of migration of a mounting head so that the image of components might be 
captured, also where passing speed of a mounting head is enough made into a high speed, the 
outstanding effectiveness of making image incorporation in a line sensor possible is done so. 
[0034] Moreover, while according to the component-mounting equipment of claim 2 of this invention 
being in some which have the function of the components location detection which adopted the line 
sensor and forming a line sensor and a migration means in a mounting head Since it constituted moving 
a line sensor to this mounting head at the time of migration of a mounting head so that the cutting image 
of components might be captured two or more times Too, also where passing speed of a mounting head 
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is enough made into a high sp^^the outstanding effectiveness of makin^^age incorporation in a line 
sensor possible is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] The 1st example of this invention is shown and it is the rough vertical section side elevation 
of component-mounting equipment. 
[Drawing 2] The whole perspective view 

[Drawing 3] The drawing 1 equivalent Fig. showing the 2nd example of this invention 
[Drawing 4] The top view showing the conventional example 
[Drawing 5] Drawing 1 equivalent Fig. 
[Description of Notations] 

the inside of a drawing, and 1 1 and 31 -- component-mounting equipment and 12 - the base and 13 ~ a 
substrate and 14 - a substrate conveyance way and 15 - electronic parts and 16 - a components feed 
zone and 17 - a components wearing device and 18 ~ part-recognition equipment, and 20 and 38 - a 
line sensor and 24 show a Y-axis mobile unit (migration means), and, as for a mounting head and 22, in 
an adsorption nozzle, and 21 and 32, 34 shows a migration device (migration means), as for XY robot 
(transport station) and 23 and 33. 



[Translation done.] 
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J: r)^&-:faif^A^tzm^^^xmmiin. cnfcT, 
10 t&miziiKiWLnu J:nsS«i2*T?«2ltT-€-©0rJg 

©«iB««jfiifc«3&-r -sfpiesais u*ff -r* J: 5 ca: 

oTVi-5. ;i©IB«ji*fc*t»T, ^S'syF8tt, if 

/x;i.6©a5S7©K«tti8*«aii^^^n*. -ebx. -c- 

©Hlliifa»cS'CJV>T8Jfi!R3t(ie©X. Y. 0 (E 
gSa^«l^©<4B«iE**fTt)nTi«fiffi)a:««fPDI*«ff 
[000 5] 

•Ptt, 7 ©Hlfe®m*©fc:«)fc> S«S5©±^F 
«cVifc«), «!Sa7OjR2llcST^«fWJi^S<ift0. m> 
[0 0 0 61 -tClT, *tllRAtt, ±CJi«S5tl/ 
5^>t'(c*ViT, gSS7©x«ft*[Si»cMtX 
30 n S«»ffl©ia«x-i'*^ SSSffi 7 ©!R3t(arB*ttHlf 

©fifilfliSHi r i:*t-e#S©-rJ&«>. 
[0 0 0 71 tsi^dt, C:©J:5tjt«g5tbT7'f 

5®T, H8S+iJii5iS-Ci^si)S-&s::t*s-e 
€-r, 7'f>-fe>u-©±*&aii-r5iRfctt»«ejs« 

47 [0 0 0 8] *%?«tt±E*1f »C«*.T;S:Sn:fe:t>© 
■€-©iMtt. ^-f^-fe l/fcgSfitiBttffl 
©«ltB?£#fS'b©K»oT. I^S'Ny H©»»aSS 

ji**Riiifr-5fii5iBii^«B*g«-r5Jc»*. 

[00 0 9] 

[Sffi^<»*-r5fc«e)©#a] *f8M©m i ©Sfans 

jgffl5©je«?Jcfi:fiUTg?itenffi»a®©«a5ss«ii&-r 
i>^^ii^ett, ^m.mnz^f)'^&\zi»m-snmi^ 
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^'f >■fe>•y■©^^fcfiS:©®^sx-^'*^ea^tEgSla 

iJEUg'Si' H©i^S!i*|fij{ci^l!iSii-^>i&S6#etSa 

J:5K«flEUfctC5lc^a*^-r«> (««flll©55 JO 

[0 0 10] :$:^^©^2©gE,illS^S», £ 

K$n««gf^!gg5t. C©S^f^|gSi5©jfi«^ 

i»^fi(«ll:J:Og«Elc^«$niinBSi:fi«(l&SE© 

fiSiB«^#L.&««n3^3tf^|gg6'^i^S!iUT-€-©ffl5iB© 
«li3S«'v©««f^3g*ff5SIS'S'y Hi, ;i©IIS's 
y HtcKIt enRSIS'N-y H©«fftUTli-5|$S©«jer 
■««SiatJ9-f >-t>-9-t. C©7'f>-fe>-9-©Bl)i 

^fc•H^fex-^'A»^a^rE^sa©fi:g^&«^^l•rsB»«l3l a? 

Ifi^f i&t([EB8ia©«j»ril^i£«S:|5i®iJ,tj J; 5 (c 
[0 0 11] 

[f^ffl] *55?g©^l®fii5a^SS@(CJ;n«, 
5/ H*^«SS««&g6©6Sia41t#UT«3tfPMia5ICi^»$ 

$n;i*t&g|5S©W»flii«Si^»;5r(BHc«SIiIiR^tyi 
ia8i^!l3i#i^:^cJ;0 7'f>-t:>•y■©Kii^^c 
1g»©H«x-:J'*^ ^ffl5©©&g*t;^ffl$n«) J: 5 fCJ* 

Wicg<-rsj:t*fpir5.. tEoT. SI^'N?/ HSKa 

[0 0 12] ^it. *!!6VR<om2<Di&a^mi^m\z^n 

m\zm^o)mmr^wits'iti3iit^^'}i^^fim»m.?)-^n 

[00 13] 

[|g%M] &rF. ^fim<Dmi<r>^mei m^mwzf^ so 
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^) ICC>V»T. HlRy:a2*#BgUTKW-r-5, * 
T. H2tt*||Jg«i9lc«S565SSIggSll©^1.g«^ 
SSHSWlc^UTiJO. j:©a5fillSSBi Hi. 
XI 2±\Z, S4Si 3$ffiM-r«^«©SIS»£Kl 

4. m^U&15 (HUr©*-H^) *«i^f4fcft© 

fiBiSftm 1 6 . wiasfi 1 3 \znr^^& 1 5 ©K3t 
f^m^ffv^&m^mmi 7. saggissi scK^ffie 
$«^tB-r«^«©^-r««saBtts«i 8«««^t 

[0 0 14] 2:©5^S«a62IKl4l4. '^-Xl 2± 

u^-^ovh^y-^rwm^^Lxm^tinT^-^^. z.<r> 

V n y^7mm\Zii D , S«i 1 3 (4, SecifiiSIS& 1 
4 ©««SeS©ttX^11«' &£jS8IS©ffitilfi:S$-PttMd 
nsj;5»c;aoTV>5. -eUT. c©S«M2IK14© 
(«J« 85(4tCf4. SSI 3*t<?jfcsnst*lC-5- 
©ISB**T*7J^ e.3£J$$ n-5SSAy 7 >;/ 
SnxVi*. Cl©SS/tyi77y:/ffl5lC<fcOS«l 3t 

[0 0 1 5] irtBffiiB^ffii 614. m^mm 

^iKi 4®^s{rtiJcftBbTKtten, (xia 
>EriS]) \zmai>JSi^^-7.\ & &\z. g?sas©sa4 

tt»«i©fiSii&ftl&«fiW^tf4x-:/7-<-*'i 9*«l» 

7^7 ^-^'l 9tt. #S:iH©f^<y:/}g©S^««iBl 5S 

-roj^jgjfis ^«iffii£Ki4«) <Dm,mm.^mi 
[0 0 16] -etT, i(fBfi?fi,g3t««i 7»4. m\z 

fea^Ti^t, 5feig»C!R§yX;U2 0*Wr-5IISA2; 
H2 1*, ^a©XYn:J?y h2 2^0:0 -^-Xl 2© 
±;^«x$|[|, Yfili;^i6jJcg«Jc^l(iSii-S<fc5Jr«i«$ 
nxVi^. WESIgAy H2 lf4, WiBK^/X 

;i'2 os±Ti!is-ii--5t«fc, 0 mm -^nyzm^'St 

H 2 1 {C<fc 0 , m&m^U 1 6 O0f^©fi8fi, 1 5 
/X;i/2 0®KSHCJ;0^#U J:n4S«/1<;;i'7s' 
:/a5±fc-fe-;hSnTVi<&S«l 3*T?«2iU. •€•©» 
£1 3®0r;t®gi:iaS«ftB(::S«r«f^lil]»^)iU^ 

[0 0 17] ST, mu^8,mkmm.i z\z-o\i^xm^ 

HlCa^-r±5fc, KrtH'^-Xl 2fc»4, mfS^ 
mm 1 4 t«?i&miS&gl5 1 6 t©W»CttBUT, X*|!D^ 

mzmo-^B^i 2 a*wenTVi5. c:®iHig5i 2 

artfc, S(riB||«'\y H 2 1 mm^\zmtJ X}\^2 0 
)»tQi3tUTlr^-&e&Sl 5©XlA^|R]lc]£r;^«I»rraft& 
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laittsns. j:©7'f >-fe>-y-2 3(DBt2.^fc•H^^lx- 
ffiSK:»-r<&fissi 5©x. Y. e^fRicDttSfnft) 

(0 0 18] flirl25'f>-fe>1J-2 3tt, ^K^a&SY 
«ii^fta.:zy h 2 4 icKJt snTV»5. ^©Yfili^fta 

=:vh2 4\t. mmw^'&fi-r^-T. 2 s ic. 0 1 -ct 
c 2 6 \z»m»2 8 *«-&s-e-T««anTv»s. we 

7-1'>-fe>-9-2 3tt. irlB«I!l*2 8tr©mtSnT;fe 
i;2 6©Kr;<&;&l^ (Ytti;&[S]) »ci^l4$nsj;5fc^ 
tt. taSYtaii^gbar:^^ h 2 4^#*t. IH18?1 2 artic 

Kit 6nfc3j^-;Mai; 2 9 §)6^ e;^-5 xto^i^i^iii«« 

[0 0 19] ^E-LT. SOf^ffllReBTfeJB'^Si^tC, 

mi&mmmmi, nfRmm^y h 2 1 tim&mm 1 6 a? 

*^&g|5iB 1 5 ^&]5C#UTS« 1 3 'MfilltTKM-r-SIS 

mmvT. ws7'f>-fe>-9-2 3*. xtt;&io»ci^i!»$ 
•e-T^je)-?-©g5a 1 5©aii•r■5^^5^fi:oT:&^cfl[B^■^!■ 
T* < t^fc. ass 1 5 0imm\z^m& 1 5 tn:)j\^ 

(YmM \zi»mfs^tsiifi?>, ^Wc^jsi (Y«i:&i^i) 

[0 0 2 0] ^-f >-ir>iJ-2 3©Sla^fc*^i» 
©H«x-^'*«. iafiifflasinciosaasnTfflfli 30 

5©K!&/X;P2 0©iE«©ti:SIC^f 5X, Y. 0;^ 

iRj©(iHrna*i«twsn^. mmmm\t. ^^m^tia 

[0 0 2 1] 'Alt. ±|2«iJ«©f^ffl(COV>Tj^'<5. « 

ttet»fiSfl«3tffig©7^-^'ic«':?ViT, »«i 3©« 
hSnfcSfi 1 3 fr^UT, H 2 1 fcJ: 0±5E 

2 1 (!R«/X;i^2 0) tt. ^flftmi 6©mfe©» 

iBi^f&fiBicTgBffi 1 B'&m^t^t, mm 3±<om 
[0 0 2 2] ^Lx. 5(Dmm<om 

fc. 7-(>±>^)-2 3\t. YimWj:3.=.yh2 4\Zi:r3 
X. E^/X;U2 0©i^«iig?S©T:^Si(i2Slg'\-y H 
2 1 ©i^KiaSck 0 fc-^-?>av^iiSTYtt;^rSHc^i!i$ 
n?a:*^&, g?iBl 5©X|ft:)&[BjtC®t;?.«)ifia«S:-3t 

7'f>'b:>-y-2 3lcJ:t>T. SRiSl 5*X«i:fr|6]fc«i« SO 
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^Jzo lc:@t;.5WSf®»©x-:J'39«, YlftSiSiicgrjeB 
[0 0 2 31 c:©t€. ^'f >-fe>-9-2 3C±DjJ5.S» 

SSI 5©tBsiiiSsfe*0i53it-r5ct*»Tt!a:vi 

*fil*J*.6. tr^Jit. ±j£©J:-5IC, ^-(>±>-9-2 
3*tgSai 5tll:^rl^fc^ftSn«©T?. 7-f>-fe>1}- 
2 3 \znti>U& 1 5 ©«2iag**fi»WICji< & t) . 

H 2 1 >&+^jimx^W}-sitx'b. >±> 
•y-2 3©±:**®fli 5*<a®-r5^ra*<5iswics< 

[0 0 2 4] 7-f>-b>lJ-2 3lCj;0#5nfcH»x- 

^'tt, Htiffis^BtctoffiasnTfiSfii 5©!Rgy 

X;U2 0©iEji©fiB»C^*-r-5X. Y. 0*I^©fiBr 

«^nisnfcfi:BmftsffliEU;a*»^fTt>n, a 

T. S»S©8SiaSJ&f^3l*«fft)nii5lcZi:^TV> 

[0 0 2 5] z:<Dj^^\z*m&m\z^n\i> mm-^y h 

2 l©^ii^tC7'f >-fe>U-2 3S|^;5iRjlcetftS-a-!S: 
*<&8i5ai 5 0il»5&IRjitJj;5IC«<Sbfc©T. ^'f 
>-fe>-9-©±;5rSiiii-r«IRCSI«'\y H 8 ?&«3iUfc 

■ti--5 <k 5 tt bTiifcfie*© fe© t 0 . 

«fP^I^Pa©SJefl:Sia5 Z. i:*tT€« fe©T*5. 
[0 0 2 6] Sfc, mz:$.mmMXit, y-(>-b>^2 

3 S Ytt:)^|pIfcHtl?;a:< Xtt^^lpJtCb^KinltB^ifil^t 
V1t<DX. ^-f >-fe>U-2 3*X*fc&|pU:i»»S-&Ta 

ffil 5©igt»«K©T:tr{c?^*i^SS^ri!-2>j:a:*^Tir. 
^S'N-;/ H 2 1 ©i^SdSKSSS t >-fe> 

D-2 3\z^^m»m&^mmtfi<o. 5©»2i 

Wfra©-S©®ISft;&BI5 r t*«T?€f « %>©'C»<5. 
[0 0 2 7] EI3tt*5!?g©^2©||Jg«^ (»« 

^i^S 3 1 ifi. ±8Bm 1 ©^J&{»l©8SiailigSB 1 1 1 

^ws^mtc^^mmms 4^m-frzt^^\zii>^. 
[0 0 2 8] mm^Wimms 4«. mm^y 1^3 2izm 
nn^n^mm^y h 3 2©0-cfe*;5fisi©Pi«!iss*>6 
!^mT:^\zmz^^^-7.3 5\z. ■e©Tiis©iiisiai{cY 
tt;^ifo(cMi;T»igsn54?-;vfei; 3 6Rt;-?-nsiHi 

S2#-;Vfei; 3 6 fci^lifr 3 7 *«i^s-&T«i^snT 

Vii.. -e-UT, MIB^-f >-fe>-!J-3 3«, *(r83^«l«:3 

7ic±fp]$»cii(*iten, stT, K«/x;P3 8*mit 
lxfc«TS8iai 5©T;&S:Y$ft*|B»c^«iSn«.J:3lc 
*oTVJ«. jSi, SfU<0^ttUftVi«J, ffifll 5©K 
3g. S«l^«?C:felriTtt, i»Sl»W3 4tt, l»«/X;U 
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[0 0 2 9] *IIJS«^fc:fetiTtt. %^^v\'^2i)\ 
ffiSillgeSl 6 (DISS 1 5<&%#bTS£l S'vi^ji-r 

imt^mz. i»»««l3 4»::J:r)9-f>-fe>-9-3 3* 

•fe>U-3 3 film's-/ H 3 2fflll::Stt6nT«riTSI«A. 
«y H 3 2 »Cjt*tT#i!i$nSfe<D-Ca5^*»^, 
H 3 2 <r)1»Wm.'^l^W\mmi<. ^ 1 5 ICjtJLT 
9^" 3 3 *«»tt»XBffeOfiJS«T^«lS-&a 

[0 0 3 0] fi!oT, *§liS09{C:feViTfe, ±15^105 
SliS«9t^«lC, mm^v H 3 2 SjlSji-e^KiSli-T 
fe, 9^ >-fe>lJ- 3 3 fc J:*jJJB<!:H«5t)i*«fr5 H 
tA^pItEtJ^D. HOie*, ffliB 1 5 oflsMts-rs^ 

[0 0 3 1] f^ij. ±E^l©|giSCqC*3liTl±. 7'f> 
■b>-!J-2 3 (Ytt^iia.--;/ h 2 4) Xtt^f[fiHC^i!i 
WiBlCffi/Sbfc**, '>?a:<t"b7'f >-fe>-y-2 3SY«I 

Xtt*iBlfci^l!iSli:;ft*te., 1 5 ©Y$ft;&|p|lcMc; 

[0 0 3 2] ^(om. ^%m\t±^vrcmmm\zfm'S 
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[0 0 3 3] 

1 ©asfisiii^Bfc j:n«. ^'f >-fc>i}-*» 

fflbfcfi5fi,fiSi^lB®«8ie^&^Sfe©tC«itjT, 
>-b>-y-€*«'\2/ H©^l!i;&[SjK:i»«iS-&.B«ft^H: 
«Ktt*t*K> «g'syH©»«i«tC9'f>-b>** 
P:;&l^ici^»;$-ti-^«t g«e,g©ia{g($^tr J: ^ icffii^ 

bfc©T. ^gA-y H©:^«|]iS*+i)-JlS^tUfc«li8 

[0 0 3 4] *%eg©»*^2©g8a^gg@K: 
±n«, ^-f >-fe>-y-£^bfee8iaffig«^m©«iBS: 

^fr5t>©{C»-QT. Jig's ^/ Hfc7'f>-fe>-t)-Rl^ 

>1i-t:mmm^y Hfc?*bT^a3-a:;*i*iSfiSflr©«Bf 
li«iS1gS:0«iaty<kpJc«ljSl/fc©T, ^ttO. I^g 

m 1 1 *f8w©« 1 ©iiJS«i*^-rfc©T, »A^g 

[02] ±i^<Dm.m 

[03] *^W©m2©Sygfis|S^TBIl«SH 

[05] 014130 
[??F^©i!iB^] 

0B5«f, 11, 3nm&mmmm> i2\i-^-x. i 

^ 3(tS1S. 14»SeffiSlfS. IStitt^HBA, 16» 

eiSiPa^it&ee. 1 7 (igissg^i^ffi. 1 8 (tiasjg^iiiig 

e. 2 0. 3 8ttK«yXJk 2 1, 3 2tt||gAy 
K> 2 2ttXYn3p?;h mmm) . 23, 3 3»9 
'f>-fe>1J-. 2 4ttYtti^i!iar:yh . 3 



[05] 



x^:vs 
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